Increased mutagenicity of N-nitrosodiethanolamine in human lymphocyte cultures after activation by alcohol dehydrogenase.
The effect of alcohol dehydrogenase (ADH/NAD) from yeast and horse liver was tested on the induction of chromosomal mutations and sister chromatid exchanges (SCE) by N-nitrosodiethanolamine (NDELA) in human lymphocyte cultures. BrdUrd (27 micrograms) was added 24 h after starting the cultures to allow visualisation of SCE. ADH/NAD and NDELA were added 24 h later in different concentrations. No significantly higher level of numerical or structural chromosome aberrations was observed. However, the SCE frequency per cell was significantly increased by adding NAD (31.25 mumol and 62.5 mumol). The exclusive addition of 220 units ADH from yeast as well as 1.8 units ADH from horse liver also raised the number of SCE highly significantly. The combination of NAD and ADH was more effective than each substances alone in the yeast but not in the horse liver system. NDELA in a range of 12.5-62.5 mumol, given to cultures with ADH/NAD from yeast, additionally increased the SCE frequencies in a dose-dependent way. Similar results were found in cultures containing ADH/NAD from horse liver and 6.25-31.25 mumol NDELA, but the total numbers of SCE were distinctly higher. These results indicate that NDELA is strongly activated by ADH from yeast but even more by ADH from horse liver.